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Waist circumference, waist/height ratio, and neck circumference as parameters of 
central obesity assessment in children
Abstract
Objective:7RDQDO\]H VWXGLHV WKDWDVVHVVHG WKHDQWKURSRPHWULFSDUDPHWHUVZDLVW FLU-
FXPIHUHQFH:&ZDLVWWRKHLJKWUDWLR:+5DQGQHFNFLUFXPIHUHQFH1&DVLQGLFD-
WRUVRIFHQWUDOREHVLW\LQFKLOGUHQ
Data sources: :H VHDUFKHG 3XE0HG DQG 6FL(/2 GDWDEDVHV XVLQJ WKH FRPELQHG
GHVFULSWRUV ´:DLVW FLUFXPIHUHQFHµ ´:DLVWWRKHLJKW UDWLRµ ´1HFN FLUFXPIHUHQFHµ
´&KLOGUHQµDQG´$EGRPLQDOIDWµLQ3RUWXJXHVH(QJOLVKDQG6SDQLVK,QFOXVLRQFULWHULD
ZHUHRULJLQDODUWLFOHVZLWKLQIRUPDWLRQDERXWWKH:&:+5DQG1&LQWKHDVVHVVPHQW


















UH]D FU{QLFD H LQVLGLRVD UHTXHUHP XP DFRPSDQKDPHQWR




FRPXPHQWH XWLOL]DGR HQWUH WRGDV DV IDL[DV HWiULDV SDUD
GHWHUPLQDU VREUHSHVR H REHVLGDGH (QWUHWDQWR QmR IRU-






$ GLVWULEXLomR GD JRUGXUD FRUSRUDO SRGH VHU YHULILFDGD
SRUPHLR GH GLYHUVRV SDUkPHWURV DQWURSRPpWULFRV H QRV
~OWLPRV DQRV QRYRV LQGLFDGRUHV WrP VLGR SURSRVWRV SDUD










DGROHVFHQWHVGHPHQVXUDomR VLPSOHVH UiSLGD VHQGRXP
LQGLFDGRUGDGLVWULEXLomRGHJRUGXUD VXEFXWkQHDQDSDUWH
VXSHULRUGRFRUSR7
1R HQWDQWR DSHVDU GHVVHV HVWXGRV QmR Ki WUDEDOKR
QD OLWHUDWXUD YLVDQGR D XPD DQiOLVH FUtWLFD GRV UHIHULGRV
SDUkPHWURVGHIRUPDFRQMXQWDFRPRPDUFDGRUHVGHDGL-
SRVLGDGH QD LQIkQFLD 1HVVH FRQWH[WR R SUHVHQWH DUWLJR





OL]DGD SRUPHLR GH EXVFD HOHWU{QLFD QDV EDVHV GH GDGRV
3XE0HGH 6FLHQWLILF (OHFWURQLF /LEUDU\2QOLQH 6FL(/22
OHYDQWDPHQWR ELEOLRJUiILFR VH GHX HP SHULyGLFRV QDFLR-
QDLV H LQWHUQDFLRQDLV QDV EDVHV GH GDGRV SHOR SRUWDO GD
&RRUGHQDomR GH $SHUIHLoRDPHQWR GH 3HVVRDO GH 1tYHO
6XSHULRU &$3(6 2V GHVFULWRUHV XWLOL]DGRV SDUD D EXVFD
GRV DUWLJRV IRUDP ´3HUtPHWUR GD FLQWXUDµ ´5HODomR FLQ-
WXUDHVWDWXUDµ ´3HUtPHWUR GR SHVFRoRµ ´&ULDQoDVµ
´*RUGXUD$EGRPLQDOµH VHXVFRUUHODWRVHP LQJOrVHHVSD-
QKRO 3DUD DSHVTXLVD QR3XE0HG XWLOL]RXVH FRPELQDomR




$ SHVTXLVD QR 6FL(OR SRU VXD YH] XWLOL]RX D FRPELQDomR
GRV GHVFULWRUHV HP SRUWXJXrV H HVSDQKRO ´3HUtPHWUR GD
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3HUtPHWURGDFLQWXUDUHODomRFLQWXUDHVWDWXUDHSHUtPHWURGRSHVFRoR 
FLQWXUD&LUFXQIHUHQFLD GH OD FLQWXUDµ ´5HODomR FLQWXUD
HVWDWXUD5HODFLyQ FLQWXUDWDOODµ ´3HUtPHWUR GR SHVFRoR
&LUFXQIHUHQFLD GHO FXHOORµ ´*RUGXUD DEGRPLQDO*UDVD
DEGRPLQDOµH´&ULDQoDV1LxRVµGHIRUPDDDEUDQJHUDUWL












&RP EDVH QRV DUWLJRV VHOHFLRQDGRV HODERURXVH XPD
ILFKDSDUDH[WUDomRGHLQIRUPDo}HV LQFOXLQGRVHQRPHV
GRV DXWRUHV H DQR GH SXEOLFDomR REMHWLYR ORFDO H WLSR
GRHVWXGR WDPDQKRHFDUDFWHUtVWLFDVGDDPRVWUD IRUPD









H[FOXtGRV  HVWXGRV TXH QmR DWHQGLDP DRV REMHWLYRV
GHVWDUHYLVmRFXMRHQIRTXHpDXWLOL]DomRGRVSDUkPHWURV













































Totala 1404b F 27d



































PHGLDQDH 6 VLJPD FRHILFLHQWHGHYDULDomRHDSUHVHQWDGDV






















$ EDVH OyJLFD GD 5&( p TXH SDUD GHWHUPLQDGD HVWDWXUD
Ki XP JUDX DFHLWiYHO GH JRUGXUD DUPD]HQDGD QD SRUomR






R SHUFHQWXDO GH JRUGXUD FRUSRUDO H D 5&( HP FULDQoDV
%RD FRUUHODomR FRPR ,0& IRL YHULILFDGDHPHVFRODUHV GH
DPERVRVVH[RVQDSHVTXLVDUHDOL]DGDSRU5LFDUGR*DEULHO
H&RUVR44QR6XOGR%UDVLOQDTXDOIRLVXJHULGRTXHD5&(
















FULDQoDV H DGROHVFHQWHV VXJHULQGR TXH HVVH SDUkPHWUR












4XDQWR DRV DVSHFWRV PHWRGROyJLFRV SDUD DQiOLVH GD
FXUYD 52& DOJXQV HVWXGRV XWLOL]DUDP D FODVVLILFDomR GH
VREUHSHVRREHVLGDGHSHOR,0&GHDFRUGRFRPR,27) 
HQTXDQWR RXWURV FRQVLGHUDUDP R HOHYDGR SHUFHQWXDO GH
JRUGXUDFRUSRUDOHGR WURQFRHP UHODomRjSUySULDSRSX-
ODomRGRHVWXGRPHQVXUDGRVSRUELRLPSHGkQFLDHOpWULFD32 








2V HVWXGRV HQFRQWUDGRV PRVWUDUDP TXH HVVD PHGLGD
DQWURSRPpWULFD DSUHVHQWD ERP GHVHPSHQKR QD GHWHU-
PLQDomR GR VREUHSHVR H GD REHVLGDGH HP FULDQoDV H
DGROHVFHQWHV (QFRQWUDUDPVH FRUUHODo}HV SRVLWLYDV




















































































































































































FRP R SHUFHQWXDO GH JRUGXUD FRUSRUDO50 1R HVWXGR GH







FLGDGH GH .D\VHUL GD$QDWyOLD &HQWUDO0D]LFLRJOX et al50 
JHUDUDP YDORUHV GHPpGLDVPHGLDQDV H SHUFHQWLV GH 33
TXH SRGHP VHUYLU FRPR GDGRV SUHOLPLQDUHV SDUD HVWXGRV
IXWXURVQDGLVWULEXLomRGDJRUGXUDFRUSRUDO2VSRQWRVGH
FRUWHGH33SDUDLGHQWLILFDUFULDQoDVFRPVREUHSHVRHREH-
VLGDGH VXJHULGRV SHODV GLYHUVDV SHVTXLVDV HVWmR GLVSRVWRV
QDWDEHOD(PWRGRVRVHVWXGRVDPHGLGDGR33IRLDIH-
ULGD QR QtYHO GD FDUWLODJHP GD WLUHRLGH SRU RXWUR ODGR
DFODVVLILFDomRGHVREUHSHVRREHVLGDGHSHOR ,0&XWLOL]DGD











oDV$OJXPDV FRQWURYpUVLDV SRGHULDP VHU H[SOLFDGDV SHOD
PHWRGRORJLD GR HVWXGR D H[HPSOR GR WUDEDOKR GH 3pUH]
et al HPTXH VH XWLOL]RX D UD]mR SUHJD FXWkQHD VXEHV-
FDSXODUWULFLSLWDO FRPRPpWRGR GH UHIHUrQFLD QD DQiOLVH
GDFXUYD52&(PERUDDVHVSHVVXUDVGDVSUHJDVFXWkQHDV
VHMDP IUHTXHQWHPHQWH DSOLFDGDV SDUD HVWLPDU D JRUGXUD
FRUSRUDOWRWDOH[LVWHFRQVLGHUiYHOYDULDELOLGDGHHQWUHLQGL-
YtGXRV QD HVSHVVXUD VXEFXWkQHD H FRPSUHVVLELOLGDGH GR
WHFLGR HP GDGR ORFDO H QD UD]mR GH YiULRV GHSyVLWRV GH
WHFLGRDGLSRVR54







/RFDO 3RSXODomR$PRVWUD 3RQWRDQDW{PLFRGDPHGLGDGR3&a 3RQWRVGHFRUWHVXJHULGRV




$FLPDFPGRXPELJR Meninos – Sobrepeso: 
2EHVLGDGH














































Meninos – Sobrepeso: 
2EHVLGDGH










2HVWDEHOHFLPHQWR GH YDORUHV GH UHIHUrQFLD SDUD R 3&
HPFULDQoDVGHDFRUGRFRPLGDGHHVH[RHVSHFtILFRVSDUD















LQWHUPHGLiULR 1R HVWXGR GH 6DQW·$QQD et al27 DPHGLGD
UHDOL]DGD VREUH D FLFDWUL] XPELOLFDO IRL HVWDWLVWLFDPHQWH
PDLRUHQWUHPHQLQDV$VVLPDLQWHUSUHWDomRGHGLIHUHQoDV
QR3&HQWUHRVHVWXGRVGHGLIHUHQWHVSRSXODo}HVGHYHVHU






VLGDGHFHQWUDOHSUHGLWRU VLJQLILFDWLYRGH IDWRUHVGH ULVFR
SDUD GRHQoDV FDUGLRYDVFXODUHV HP FULDQoDV H DGROHVFHQ-
WHV$VKZHOOH+VLHKSURS}HPDDGRomRGD5&(FRPRXPD
IHUUDPHQWDGH WULDJHP VLPSOHV VHQGR VXDPHGLGD UiSLGD
H HILFD]2V DXWRUHV VXJHUHPTXH D5&(pPDLV VHQVtYHO
PDLV EDUDWD HPDLV IiFLO GHPHGLU H FDOFXODU TXH R ,0&
$OpPGLVVRRYDORU LJXDOD LQGLFDULDXPULVFRDXPHQ-
WDGRSDUDKRPHQVHPXOKHUHVGHGLIHUHQWHVJUXSRVpWQLFRV





oDVPDLV MRYHQV HVVH SRQWR GH FRUWH QmR IRL DSURSULDGR
GHYLGR j EDL[D HVSHFLILFLGDGH2V DXWRUHV VXJHUHP DLQGD



























GLRYDVFXODUHV QD IDL[D HWiULD HP TXHVWmR$OpP GLVVR p
SUHFLVR DYDOLDU VH R XVR GH XP H[SRHQWH GLIHUHQWH GH 
SRGHULDUHGX]LURYLpVHPHOKRUDUDSUHFLVmRGDPHGLGD






QRVWLFDU FULDQoDV GH ULVFR SDUD HOHYDGD DGLSRVLGDGH XP
LPSRUWDQWHSUHGLWRUGHSUREOHPDVGHVD~GHFDUGLRYDVFXODU
HVSHFLDOPHQWH TXDQGR VH GLVS}HPGH UHIHUrQFLDV DMXVWD-
GDV SDUD LGDGH H VH[R$V HOHYDGDV FRUUHODo}HV HQFRQ-
WUDGDV HQWUH R 33 H R ,0&SRGHP LQGLFDU TXH R 33p XP
tQGLFHFRQILiYHOSDUDGHWHUPLQDUDREHVLGDGH$OpPGLVVR
DVFRUUHODo}HVVLJQLILFDWLYDVHQWUHHVVHSDUkPHWURHRXWURV
LQGLFDGRUHV GH REHVLGDGH FHQWUDO UHIOHWHP D VHPHOKDQoD
Tabela 43RQWRVGHFRUWHGHSHUtPHWURGRSHVFRoRSDUDLGHQWLÀFDomRGHFULDQoDVFRPVREUHSHVRHREHVLGDGH




































XPPDUFDGRU SDUD D REHVLGDGH FHQWUDO$WHQomR HVSHFLDO
GHYHVHUGDGDDHVVHSDUkPHWURQDSRSXODomRLQIDQWLOXPD
YH] TXH UHVXOWDGRV GH SHVTXLVDV UHDOL]DGDV FRP FULDQoDV
Mi WrPGHPRQVWUDGRDVVRFLDomRFRPIDWRUHVGH ULVFRFDU-
GLRPHWiEROLFRV (QWUHWDQWR VmR QHFHVViULRVPDLV HVWX-
GRVSDUDDYDOLDUDXWLOLGDGHGR33FRPRXP LQGLFDGRUGH






XPSDUkPHWUR ~WLO SDUD DYDOLDU D GLVWULEXLomR GH JRUGXUD
HP FULDQoDVPDV DOJXPDV TXHVW}HV DLQGDPHUHFHP VHU
LQYHVWLJDGDVFRPRVXDFRUUHODomRUHVLGXDOFRPDHVWDWXUD
GXUDQWH R FUHVFLPHQWR2 33 DSHVDU GH VHU XPDPHGLGD
PDLV UHFHQWH H DLQGD SRXFR HVWXGDGD WHP VHPRVWUDGR














1. :DQJ < 0RQWHLUR & 3RSNLQ %0 7UHQGV RI REHVLW\ DQG
XQGHUZHLJKW LQROGHU FKLOGUHQDQGDGROHVFHQWV LQ WKH8QLWHG
6WDWHV%UD]LO&KLQDDQG5XVVLD$P-&OLQ1XWU









SUHGLFWRUV RI FDUGLRYDVFXODU GLVHDVH ULVN IDFWRUV LQ FKLOGUHQ
WKDQ ERG\ PDVV LQGH[ ,QW - 2EHV 5HODW 0HWDE 'LVRUG



















VRFLRHFRQRPLF OHYHO SUHVFKRRO FKLOGUHQ $UT %UDV &DUGLRO












FHQWUDO IDWQHVV RI (J\SWLDQ SULPDU\VFKRRO FKLOGUHQ (DVW
0HGLWHUU+HDOWK-
14. 6DUUtD $ 0RUHQR /$ *DUFtD/ORS /$ )OHWD - 0RUHOOyQ 03
%XHQR 0 %RG\ PDVV LQGH[ WULFHSV VNLQIROG DQG ZDLVW
FLUFXPIHUHQFHLQVFUHHQLQJIRUDGLSRVLW\LQPDOHFKLOGUHQDQG
DGROHVFHQWV$FWD3DHGLDWU
15. 7D\ORU 5: :LOOLDPV 60 *UDQW $0 )HUJXVRQ ( 7D\ORU %-
*RXOGLQJ$ :DLVW FLUFXPIHUHQFH DV D PHDVXUH RI WUXQN IDW
PDVV LQ FKLOGUHQ DJHG  WR  \HDUV ,QW - 3HGLDWU 2EHV





17. 0F&DUWK\ +' -DUUHWW .9 &UDZOH\ +) 7KH GHYHORSPHQW RI
ZDLVWFLUFXPIHUHQFHSHUFHQWLOHV LQ%ULWLVKFKLOGUHQDJHG
\(XU-&OLQ1XWU
 6FKZDQGW 3 .HOLVKDGL 5 +DDV*0 )LUVW UHIHUHQFH FXUYHV RI
ZDLVW FLUFXPIHUHQFH IRU *HUPDQ FKLOGUHQ LQ FRPSDULVRQ WR
LQWHUQDWLRQDO YDOXHV WKH 3(3 )DPLO\ +HDUW 6WXG\ :RUOG -
3HGLDWU
 1DZDU\F] /2 .U]\]DQLDN $ 6WDZLQVND:LWRV]\QVND %
.U]\ZLQVND:LHZLRURZVND06]LODJ\L3DJRZVND,.RZDOVND0
et al 3HUFHQWLOH GLVWULEXWLRQV RI ZDLVW FLUFXPIHUHQFH IRU
²\HDUROG SROLVK FKLOGUHQ DQG DGROHVFHQWHV 2EHV 5HY

20. ;LRQJ)*DUQHWW63&RZHOO&7%LHVKHXYHO&=HQJ</RQJ&/et 






XUEDQ 6RXWK ,QGLDQ FKLOGUHQ DJHG  \HDUV ,QGLDQ 3HGLDWU

22. 3RK%.-DQQDK$1&KRQJ/.5X]LWD$7,VPDLO010FFDUWK\'
:DLVW FLUFXPIHUHQFH SHUFHQWLOH FXUYHV IRU 0DOD\VLDQ FKLOGUHQ
DQG DGROHVFHQWV DJHG  \HDUV ,QW - 3HGLDWU 2EHV

23. +DWLSRJOX 1 0D]LFLRJOX 00 3R\UD]RJOX 6 %RUOX$ +RUR] '
.XUWRJOX 6 :DLVW FLUFXPIHUHQFH SHUFHQWLOHV DPRQJ 7XUNLVK
FKLOGUHQXQGHUWKHDJHRI\HDUV(XU-3HGLDWU
24. 0HGHULFR 0 3DROL 0 =HUSD < %ULFHxR < *yPH]3pUH] 5
0DUWtQH]-/et al5HIHUHQFHYDOXHVRIZDLVWFLUFXPIHUHQFHDQG
ZDLVWKLSUDWLRLQFKLOGUHQDQGDGROHVFHQWVRI0pULGD9HQH]XHOD
FRPSDULVRQ ZLWK LQWHUQDWLRQDO UHIHUHQFHV (QGRFULQRO 1XWU
















W et al0HDVXUHPHQWVLWHIRUZDLVWFLUFXPIHUHQFHDIIHFWV LWV
DFFXUDF\DVDQLQGH[RIYLVFHUDODQGDEGRPLQDOVXEFXWDQHRXVIDW
LQD&DXFDVLDQSRSXODWLRQ-1XWU






31. *DOFKHYD 69 ,RWRYD 90 <RWRY <7 *UR]GHYD .3 6WUDWHY 9.
7]DQHYD9,:DLVWFLUFXPIHUHQFHSHUFHQWLOHFXUYHVIRU%XOJDULDQ







SHUFHQWDJH DQG DQWKURSRPHWULF SDUDPHWHUV LQ FKLOGUHQ ZLWK
REHVLW\0HG:LHNX5R]ZRM
34. 0DUURGiQ 0' 0DUWtQH]ÉOYDUH]  -5 *RQ]iOH]0RQWHUR 'H






 7\ERU '- /LFKWHQVWHLQ$+ 'DOODO *(0XVW$:DLVWWRKHLJKW
UDWLR LVFRUUHODWHGZLWKKHLJKW LQ86FKLOGUHQDQGDGROHVFHQWV
DJHG²\HDUV,QW-3HGLDWU2EHV²
37. 7D\ORU 5: :LOOLDPV 60 *UDQW $0 7D\ORU %- *RXOGLQJ $
3UHGLFWLYHDELOLW\RIZDLVWWRKHLJKW LQ UHODWLRQ WRDGLSRVLW\ LQ






UHIHUHQFHFXUYHV IRU FKLOGUHQ ,QW -2EHV /RQG

40. :HLOL<+H%<DR+'DL-&XL-*H'et al:DLVWWRKHLJKW




RYHUZHLJKW LQ VRXWK LQGLDQ VFKRROFKLOGUHQ LQ .HUDOD ,QGLDQ
3HGLDWU
42. 1DPELDU6+XJKHV,'DYLHV36'HYHORSLQJZDLVWWRKHLJKWUDWLR
FXWRIIV WR GHÀQH RYHUZHLJKW DQG REHVLW\ LQ FKLOGUHQ DQG
DGROHVFHQWV3XEOLF+HDOWK1XWU
43. *RXOGLQJ$7D\ORU5:*UDQW$03DUQHOO:5:LOVRQ1&:LOOLDPV
60:DLVWWRKHLJKW UDWLRV LQ UHODWLRQ WR%0, ]VFRUHV LQ WKUHH















:DLVW FLUFXPIHUHQFH ZDLVWKLS UDWLR DQG ZDLVWKHLJKW UDWLR
SHUFHQWLOHVDQGFHQWUDOREHVLW\DPRQJ3DNLVWDQLFKLOGUHQDJHG
ÀYHWRWZHOYH\HDUV%0&3HGLDWULFV
 %UDQQVHWKHU % 5RHODQWV 0 %MHUNQHV 5 -~OtXVVRQ 3% :DLVW
FLUFXPIHUHQFHDQGZDLVWWRKHLJKWUDWLRLQ1RUZHJLDQFKLOGUHQ
² \HDUV RI DJH UHIHUHQFH YDOXHV DQG FXWRII OHYHOV $FWD
3DHGLDWU
 )XMLWD<.RXGD.1DNDPXUD+ ,NL0&XWRII YDOXHVRIERG\
PDVV LQGH[ZDLVWFLUFXPIHUHQFHDQGZDLVWWRKHLJKWUDWLRWR
LGHQWLI\ H[FHVV DEGRPLQDO IDW SRSXODWLRQEDVHG VFUHHQLQJ RI
-DSDQHVHVFKRROFKLOGUHQ-(SLGHPLRO















*RLQJ 6% HGLWRUV +XPDQ ERG\ FRPSRVLWLRQ QG HG 8QLWHG
6WDWHVRI$PHULFD+XPDQ.LQHWLFVS
55. .XUWRJOX 6 +DWLSRJOX 1 0D]LFLRJOX 00  .RQGRORW 0 1HFN
FLUFXPIHUHQFHDVDQRYHOSDUDPHWHU WRGHWHUPLQHPHWDEROLF
ULVNIDFWRUVLQREHVHFKLOGUHQ(XU-&OLQ,QYHVW
